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Th is  t e c h n i c a l  no te  descr ibes t h e  procedures used a t  H S R I  f o r  
t h e  p r e s s u r i z a t i o n  o f  va r ious  reg ions  o f  t h e  v a s c u l a r  system i n  unen- 
balmed human cadavers. Th is  techn ique i s  a p p l i c a b l e  t o  b o t h  d i r e c t  
impact  t e s t s  and whole body impact  s l e d  t e s t i n g  and has t h e  advantage 
o f  needing access t o  o n l y  one p o i n t  on t h e  body - -  t h e  c a r o t i d  a r t e r y  
-- thus m i n i m i z i n g  ~ o s s i  b l e  i n t e r f e r e n c e  between t h e  p r e s s u r i z a t i o n  
system and t h e  t e s t  aoparatus.  T h i s  techn ique i s  based on m o d i f i c a -  
t i o n s  o f  the  method developed by T a r r i e r e ,  e t  a1. o f  t h e  Peugeot- 
Renaul t Assoc ia t i on ,  P a r i s ,  France. The techn ique i n v o l v e s  c a t h e t e r  
c o n s t r u c t i o n ,  s u r g i c a l  i n s t a l  l a t i o n ,  and p r e s s u r i z a t i o n  methods. 
Catheter  c o n s t r u c t i o n  s t a r t s  by t a k i  np a  Foley b a l  l o o n  c a t h e t e r  
and removing t h e  cen te r  tube s e c t i o n  and rep1 ac ing  t h e  s e c t i o n  w i t h  
s u i t a b l e  l eng ths  o f  p o l y e t h y l e n e  t u b i n g .  Two d iameters  o f  t u b i n g  a re  
necessary, one f o r  t h e  p r e s s u r i z i n g  f l u i d  and one f o r  the  b a l l o o n  
i n f l a t i o n .  The two tubes a r e  i n s e r t e d  i n  t h e  i n l e t  end and t h e  t i p  o f  
t h e  c a t h e t e r .  A smal l  l e a d  s h o t  i s  i n s e r t e d  i n  t h e  end o f  t h e  e x i t  
p o r t  o f  t h e  t i p  f o r  t h e  l a t e r  r a d i o g r a p h i c  l o c a t i o n  and t h e  p o r t  i s  
sea led w i t h  epoxy. Holes a r e  then made i n  t h e  p o l y e t h y l e n e  f l u i d  
p r e s s u r i z a t i o n  tube b e f o r e  t h e  o c c l u d i n g  b a l l o o n  t o  a l l o w  t h e  f l u i d  
t o  f l o w  o u t  i n t o  t h e  occluded b lood  vesse l .  
S u r g i c a l  i n s t a l  l a t i o n  o f  t h e  c a t h e t e r  c o n s i s t s  o f  l o c a t i n g  t h e  
c a r o t i d  a r t e r y  i n  t h e  neck and making a  s h o r t  l o n g i t u d i n a l  i n c i s i o n  
i n  i t  j u s t  l o n g  enough t o  a l l o w  t h e  c a t h e t e r  t o  pass through t h e  
a r t e r y  and i n t o  t h e  descendinq a o r t a .  When i t  i s  d e s i r e d  t o  measure 
pressure i n  t h e  ascendinq a o r t a ,  a  b a l l o o n  c a t h e t e r  i s  i n s e r t e d  
through the  c a r o t i d  a r t e r y  i n t o  t h e  descending ao r ta ,  . j u s t  below t h e  
l e v e l  of  t he  h e a r t .  A l e n g t h  o f  a d d i t i o n a l  po lye thy lene  tub ing ,  t o  
a c t  as a  pathway f o r  a  m i n i a t u r e  pressure t ransducer ,  i s  then  i n s e r t e d  
nex t  t o  t h e  c a t h e t e r  and i n t o  t h e  ascendinq a o r t a .  
I n  o rde r  t o  measure pressure i n  t h e  i n t e r n a l  c a r o t i d  a r t e r y  
as c l o s e  t o  t h e  b r a i n  as p o s s i b l e ,  a  b a l l o o n  c a t h e t e r  i s  i n s e r t e d  
through t h e  c a r o t i d  a r t e r y  and down i n t o  t h e  descending a o r t a  j u s t  
~ a s t  t h e  branch of the l e f t  subc lav ian a r t e r y  t o  a l l o w  f o r  p ressur i za -  
t i o n  through both  t h e  l e f t  and the  r i g h t  c a r o t i d  a r t e r i e s .  One 
end o f  the  s e c t i o n  o f  po lye thy lene  t u b i n g  i s  i n s e r t e d  a long t h e  o u t s i d e  
of t h e  c a t h e t e r  i n t o  t h e  ascending a o r t a  w h i l e  t h e  o t h e r  end i s  
i n s e r t e d  i n t o  t h e  i n t e r n a l  c a r o t i d  a r t e r y .  A second tube i s  i n s e r t e d  
i n t o  t h e  i n t e r n a l  c a r o t i d  a r t e r y  t o  a l l o w  a  m i n i a t u r e  p ressure  t r a n s -  
ducer t o  be p laced up the  i n t e r n a l  c a r o t i d  a r t e r y  near t h e  base o f  
the  b r a i n .  
Once a l l  t h e  tubes have been p laced i n  t h e  a p p r o p r i a t e  a r t e r i e s ,  
t h e  c a r o t i d  i n c i s i o n  i s  sealed w i t h  q u i c k  s e t t i n g  p l a s t i c  t o  p reven t  
f l u i d  1  eakage. The ~ r e s s u r i  z a t i o n  f l u i d  has cons is ted  o f  va r ious  
mediums -- water,  water  and b l a c k  i n d i a  i n k ,  and t h i c k e n i n g  agent w i t h  
b l a c k  i n d i a  i n k .  The purpose o f  t h e  i n k  i s  t o  mark r u p t u r e s  due t o  
impact  w h i l e  the  purpose o f  t h e  t h i c k e n i n q  agent i s  t o  p reven t  the  
f l u i d  f rom e n t e r i n g  the  very  smal l  b lood  vesse ls  t h a t  communicate 
w i t h  t h e  venous system. By v a r y i n g  t h e  amount o f  t h i c k e n i n g  agent 
i n  t h e  f l u i d ,  t h e  degree o f  p e r f u s i o n  can be somewhat c o n t r o l l e d .  
For sled mounted pressurizinq a 10 l i t e r  a i r  f i l l e d  container 
i s  connected to  a 5 l i t e r  f lu id  f i l l e d  container which, in turn ,  i s  
connected to the catheter i n l e t  tube. When a i r  pressure i s  applied 
to  the a i r  container, the f lu id  i s  forced into the cadaver. Prior t o  
pressurization, the catheter balloon i s  inflated to block off the 
descending aorta.  During pressurization, the a i r  pressure in the 
a i r  container i s  increased until  the pressure in the cadaver vascular 
system reaches approximately 100 mm Hg as indicated by the pressure 
transducer. After reaching the desired pressure level ,  the a i r  t a n k  
i n l e t  i s  shut off leaving the a i r  t a n k  t o  maintain the f lu id  pressure. 
Some d i f f i cu l t i e s  which have been encountered with th i s  method 
include encountering carotid a r t e r i es  which were too small to  allow 
a suitably large balloon catheter to be inserted for complete blocking 
the descending aorta.  This occurred in about 10% of the subjects 
tested and resulted in slowly f i l l i n g  the remaining regions of the 
vascular system with the pressurizing f lu id ,  b u t  the desired pres- 
sure level could usually be maintained fo r  the t e s t  period. Another 
problem i s  that  complete flushing of the brain vascular system does 
not always occur -- leading to  incomplete perfusion. Also, if 
other instrumentation has been surgically attached to  the body, f luid 
leakage can occur by t h i s  means and precautions must be taken 
t o  keep the f lu ids  contained. 
